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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the specific 
resistance and film stress of elements constituting a 
signal transmission line by specifying the thickness of 
a Cr film, the ratio of the average grain diameter of 
the film to the thickness and the ratio of the X-ray 
diffraction intensity of the (110) face of the film to 
that of the (200) face. 

SOLUTION: A transparent image element electrode 
16 is formed in each display region enclosed with a 
gate wire 12 and a drain wire 14, and a semiconductor 
active element (TFT element) for image driving is 
made adjacent to the electrode 16 on a glass 
substrate in the display region. The gate wire 12 and 
the drain wire 14 as elements constituting a signal 
transmission line for transmitting an electric signal 
related to the driving of the TFT element are formed 
with a Cr film contg. Ne atoms. The thickness of the 
Cr film is 200-400 nm, the ratio of the average grain 
diameter of the film seen from a direction 
perpendicular to the surface of the film to the thickness is 
diffraction intensity of the (110) face of the film to that of 


DEVICE 



0.18 and the ratio of the X-ray 
(200) face is 2. 
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CLAIMS 


l(:iaim(s)| 

K'laim ll The auxiliary electrode by 
whifh liquid crystal driver volta^^e is both 
impressed to two or morc^ viewing areas 
surrounded by two or more scanning lines 
and two or more data signal lines with it 
being characterized by |)rovi(lin^ the 
following, In active^ matrix licjuid crystal 
display e(iuipp(Hi with tlu^ semiconductor 
^> I rr* ^•> n t C/m^ o pi\(^l driv(^ conrK^ctei! 
to the scanning line and the data signal 
line The elem(^nt which constitutes the 
signal-transmission way for transmitting 
the electrical signal relevant to the drive 
of the aforementioned semiconductor 
active element for a pixel drive is Cr film. 
thi('kness in 200 to 400nm The ratio to 
the thickness of the diameter of average 
crystal grain p(Tp(^ndicularly seen to the 
film surface is 0.18. Active matrix liiiuid 
crystal disjilay charatMerized by to be 
above and the X diffraction intensity 
ratio of a field to a membranous field 
(110) (200) IxMHg two or more. TIk^ IkiukI 
crystal lay(T contaiinng lh(^ htpud crystal 
which constnut(^s two or morc^ pix(ds. A 
IkIukI crystal \i\yvr is carried out m 
between, and |)has(^ oi)posite is carried 
out, and it is arrang(Ml, and is the 
insulating substratt^ of a cou])l(^ at \v'<i>\ 
with transpariMit onv suhv Two or mor(* 


insulating substrate of a coupl(\ Two or 
mon^ data signal lini^s arrangt^l so that it 
may cross two or more th(* shap(^ of th(^ 
scanning line and a matrix. 
[(Maim 2] The auxiliary (dectrode by 
which litjuid crystal driven voltage is both 
impressed to two or more viewing areas 
surrounded by two or more scanning lines 
and two or more data signal lines with it 
being characterized by providing the 
following. In active matrix licjuid crystal 
display (Hiuipped with th(^ scmiit-onductor 

t\^titfT/\ /\] f\irt^ f\ r\ i C f\v o fii'ir^tl e}vtttTt\ ^i/i n /l 

to th(^ scanning line and the data signal 
line One I at least ] line is Cr film among 
the aforementioned scanning line and a 
data signal line, thickness in 200 to 
40()nm The ratio to the thickn(^ss of the 
diameter of average crystal grain 
peri)endicularly seen to th(^ film surface 
is 0. 18. Active matrix liciuid crystal 
dis|)Iay characterized by to be above and 
the X diffraction intensity ratio of a field 
to a membranous field (l 10) (200) being 
two or more. The liquid crystal layer 
containing the Ikjuid crystal which 
constiluti^s two or morc^ pixels. A li(iuid 
crystal lay(^r iscarrunl out in IxMwcM^n. 
and phas(^ opposite^ is carruMl out, and it 
IS arrang(Hl. and is the insulating 
substrate of a couple at hnist with 
transparent one sid{\ 'I\vo or more 
scanning lines dist ributed and arranged 
at oru^ insulating substrat(^ of the 


may cross two or more the shape of the 
scanning line and a matrix. 
Uvhum 3] The auxiliary electrode by 
which liquid crystal driver voltage is both 
impressed to two or more viewing areas 
surrounded by two or more scanning lines 
and two or more data signal lines with it 
being characterized by providing the 
following. In active matrix liquid crystal 
display equipped with the semiconductor 
active element for a pixel drive connected 
to the scanning line and the data signal 
line Active matrix liquid crystal display 
characterized by consisting of metal 
membranes to which one [ at least I line 
contains Ne atom in Cr film among the 
aforementioned scanning line and a data 
signal line, and for the specific resistance 
of t his metal membrane being 22 or less 
microomegacm, and the absolute value of 
the membrane stress of a metal 
membrane being 200 or less MPas. The 
liquid crystal layer containing the liquid 
crystal which constitutes two or more 
pixels. A liquid crystal layer is carried out 
in between, and phase opposite is carried 
out, and it is arranged, and is the 
insulating substrate of a couple at least 
with transparent one side. Two or more 
scanning lines distributed and arranged 
at one insulating substrate of the 
insulating substrate of a couple. Two or 
more data signal lines arranged so that it 
may cross two or more the shape of the 
scanning line and a matrix. 
|(31aim 4] The claims 1 or 2 characterized 


by forming the taper section 60 degrees or 
less in the edge of a metal membrane, or 
active matrix licjuid crystal disi)lay given 
in three. 

[(ylaim 5] The thickness of a metal 
membrane is the claims 1 or 2 
characterized by being 250nm or more, or 
active matrix liquid crystal display given 
in three. 

[Claim Gl The auxiliary electrode by 
which liquid crystal driver voltage is both 
impressed to two or more viewing areas 
surrounded by two or more scanning lines 
and two or more data signal lines with it 
being characterized by providing the 
following, In the manufacture method of 
active matrix liquid crystal display 
e(iuipped with the semiconductor active 
element for a pixel drive connected to the 
scanning line and the data signal line 
Use Cr for the main material of one I at 
least 1 line among the aforementioned 
scanning line and a data signal line, and 
this Cr is used as a cathode target. It 
inserts into the spatter gas containing 
the mixed gas of Ne of inert gas, or Ar 
and Ne. thickness by the direct-current 
magnet RONSUPATTA method in 200 to 
400nm The ratio to the thickness of the 
diameter of average crystal grain 
peri)endicularly seen to the film surface 
is 0.18. The manufacture method of the 
active matrix liquid crystal display 
characterized by to be above and forming 
that whose X diffraction intensity ratio of 
a field to a membranous field (110) (200) 
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IS two or more. The liijuid crystal lay(T 
containinf^ \hv li(iui(l crystal which 
coiistitut(^s two or morc^ pixels. A liiiuiil 
crystal layer is carried out in between, 
and phase ()i)posite is carried out. and it 
IS arranged, and is the insulating 
substrate of a couple at hnist wit h 
transi)arent one side. Two or more 
scanning lines distributed and arranged 
at one insulating substrate of the 
insulating substrate of a couple. Two or 
more data signal lines arranged so that it 
may cross two or more the siinne nftho 
scanning line and a matrix, 
k'laim 7] Thv auxiliary electrode by 
which liquid crystal driver voltag(^ is both 
impressed to two or more viewing areas 
surrounded by two or more scanning lin(^s 
ami two or more data signal lines with it 
btMng characterized by providing th(^ 
following. In the manufacture method of 
active matrix licjuid crystal display 
e(iui|)ped with the semiconductor active 
(dimient for a i)ix(d drive connected to the 
scanning line and the data signal line 
Use Cr for the main mati^rial of one I at 
least 1 lin(^ among tli(* afor(Mn(uition(Ml 
scanning \\nv and a data signal Iukv and 
this O IS us(m1 as a catho(l(> targ(M. It 
ins(^rts into tlu^ s[)att(^r gas containing 
the mixed gas of Ne of inert gas. or Ar 
and Ne. by th(^ direct -currt^nt magn(M 
KONSUTATTA method The manufacture 
method of tlu^ activ(^ mat rix lupiid crystal 


microomegacm, and is characterized by 
\hv thing of th(^ m(^mbran(^ stn^ssofa 
nuMal nu^mbraiu* for which a film forms 
the thing of 200 or less MPas absolutely 
as a metal membrane which contains Ne 
atom in Cr film. The li(iuid crystal layer 
containing th(^ li(iuid (Tystal which 
constitutors two or more pixels. A liciuid 
crystal layer is carried out in between, 
and phase opposite is carruul out, and it 
is arrangtul, and is thc^ insulating 
substrate of a couple at least with 

scanning lines distributed and arranged 
at onv insulating substrate^ of the 
insulating substrate of a couple. Two or 
uwrv data signal lines arranged so that it 
may cross two or more the shape of the 
scanning lin(^ and a matrix. 
[Claim 8l In 1x1.0 - 4 or less Pa, it is 
[ ultimate vacuum 1 power density to 
0.4-l.OPa about gas** of spatter gas 10 
W/cm2 Active matrix li(iuid crystal 
display according to claim 5 or (] 
characterized by s(Mting up ai)ove. 
res[)(rct ively and depositing a metal 
membrant^ on it . 

nhyrAIl^KI) OKSCKIPTION 

[DcMaihul I)(^scription of th(^ Inventionl 

loooil 

iTlu^ t<*chnical fndd to which invention 
l)(dongs| this invcnition r(dat(rs to activ(^ 


display to drive liquid crystal by TI^'T 

CrFT) espocially. 

10002] 

[Description of the Prior ArlJ As active 
matrix licjuid crystal display, many 
things of the high TFT drive method of 
display quality are adopted. The greatest 
demand to this kind of liquid crystal 
display is low-pricing, and in order to 
realize low-pricing, it is indispensable to 
aim at improvement in reduction of the 
manufacture process cost of TFT-LCD 
(Liquid Oystal Display) which applied 
the amorphous silicon, curtailment of the 
number of manufacturing processes, a 
throughput, and the yield. For this 
reason, it is 10.4 as a glass substrate for 
the purpose of aiming at improvement in 
a throughput with the production line of 
a liquid crystal display in recent years. 
The si/e 470mmx370mm thing which can 
take the 4th page of an inch panel and 
12.1 The size 650mmx550mm thing 
which can take the 6th page of an inch 
panel is used. In this case, as the former 
and a glass substrate, it is 1.1mm in the 
thickness because of lightweight'izing of 
a liquid crystal display. It is 0.7mm, even 
if size becomes large, although the thing 
was used, The following [ it ] are used. 
Thus, m the manufacture process using 
the glass substrate which became large 
[ size 1, in case a glass substrate is 
conveyed, curvature may arise in the 
glass substrate itself. The curvature of 
this glass substrate itself has twisted the 


wiring film to the stress of th(^ thin film 
made into the start with one factor. 
[00031 Moreover, in the li(iui(l crystal 
display, highly minutc-izing of not only 
low-pricing but a disi)lay and big 
screen ization are progressing. In this 
case, while wiring resistance increases 
with increase of a wire length, and 
reduction of wiring width of face, wiring 
capacity also increases with a number of 
a transistor of increases connected to a 
wiring intersection and wiring. If a 
display is constituted after wiring 
resistance and wiring capacity have 
increased, the time constant which 
becomes settled by the product of wiring 
resistance and wiring capacity will 
increase, it will originate in the wave 
provincial accent of a driving pulse, and 
quality of image will deteriorate. For this 
reason, the metallic material of low 
resistance is required of wiring for 
TFT-LCD. 

[0004] Then, as a metal wiring material 
for TFT-LCD, the thing using about 20 
microomegacm and the Mo W system 
alloy of low resistance is proposed as 
indicated by JP,G-.317814.A. If this alloy 
is used for a wiring material, the 
coverage when the taper section being 
formed in a wiring edge, and the salient 
of a void etc. not being formed in a wiring 
edge, but forming other films on wiring 
by the dry etching method, will improve. 
[0005] 

iProblem(s) to be Solved by the 
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Invention] llowovrr, sinir \ hv Mo-W 
system alloy thin film is us(m1 as a wiring 
mat(*rial with the convcuitional 
t(H'hn()l(>gy. there are trouhles. like that 
the cost of materials of the target used for 
the s|)atter whirh forms this alloy thin 
film is remarkably exjiensive, that the 
throughput of a tlry etching process is low, 
and a dry etching system is expensive, 
and low-pricing of a licjuid crystal display 
is difficult. 

lOOOGl In addition, in low resistance, 
iin>riHJVtM li ih I lu'iip, iuul a liillui k 
(salient) occurs with the heat which will 

added into a manufacMure process if 
aluminum or aluminum alloy is used as 
wiring material, although using for 
wiring material is also considered, since 
it is i)rocessihle by the high wet etching 
method of a throughi)ut. aluminum or 
aluminum alloy is between wiring, and a 
short (Mrtniit may occ-ur. For this rc^ason. a 
film is anodizcul to use aluminum or 
aluminum alloy with wiring mat(^rial, or 
a cur(\ such as carrying out a laminating 
t() ()th(^r r(^fractory mcMals. is riujuired, 
and process cost incr(\is(^s wil h tlu^ 
incr(»as(^ m th(* numl)(»r of i)r()C(^ss(^s. 
lOOOTl ( )n the otlu^r hand, Cr can be 
proc(^ss(Ml by w^et tMching, has th(^ ft^ature 
of a hillock not occurring, and from the 
l)lace with the features, such as excelling 
also in adlu^sion with othcT films, and an 
electric contact projx^rty mor(M)V(*r, it is 


the range of the usual spatter conditions, 
sinc(^ sp(»cific r(^sistanc(^ of O is high, 
however it may carry out, it has the 
trouble that membrane stress is very 
high. For this reason, if thicknc^ss is 
enlarged in order to make si)ecific 
resistance low, when the curvature of a 
substrate also becomes large, a defect 
occurs in a substrate at the time of 
substrate conveyance or a blemish is in a 
substrate with the increase in thickness, 
a substrate will break. For this reason, in 

1. _ • - _ ... 1- . .. .. I / r * — ; i 

llrt V lllf^ VUll^ UMUVyl UH Wll 111^ 111(1111 Wll, 

highly-minut<^ izing of a li(iuid crystal 
display and big screen izing are difficult . 
In addition, although using Ne of inert 
gas at the time of a si)attcr is also 
considered as indicated by JP,()-()7214,A, 
even if it only uses Ne, it is difficult I it 1 
to make specific r(\sistance small or to 
make membrane stress small. 
|()()()8l The purpose of this invention is to 
offer the manufacture method of the 
active matrix li(iuid crystal display which 
can make small the specific resistanc(^ 
and membrane stress of an element 
which constitute a signal transmission 
way, and this (uiuipnuMit . 
[{){){)[)] 

[Mcvms for Solving tin* FrobliMiil The 
luiuid crystal layer which contains the 
li(iui(l crystal from which this invention 
constitut(^s two or more i)ix(ds in ordc^r to 
attain th(^ afor(^m(mtion(Ml purposev A 


out and it is arrangcul. Tho insulating 
substrate of a couple at least with 
tran8[)arent one side. While having two 
or more scanning lines distributed and 
arranged at one insulating substrate of 
the insulating substrate of a couple, and 
two or more data signal lines arranged so 
that it may cross two or more the shape of 
the scanning line and a matrix The 
auxiliary electrode by which liquid 
crystal driver voltage is impressed to two 
or more viewing areas surrounded by two 
or more scanning lines and two or more 
data signal lines. In active matrix liquid 
crystal (lis])lay equipped with the 
semiconductor active element for a pixel 
drive connected to the scanning line and 
the data signal line The element which 
constitutes the signal-transmission way 
for transmitting the electrical signal 
relevant to the drivv of the 
aforementioned semiconductor active 
element for a pixel drive is Cr film, 
thickness in 200 to 400nm The ratio tx) 
the thickness of the diameter of average 
crystal grain perpendicularly seen to the 
film surface is 0.18. The active matrix 
liquid crystal display characterized by to 
be above and the X diffraction intensity 
ratio of a field to a membranous field 
(110) (20U) being two or more is 
constituted. 

[0010] It faces constituting the 
aforementioned liquid crystal display, 
and can ai)ply also to one I at least 1 line 
among the scanning line and a data 


signal line as an ek^mcmt which 
constitutes a signal-transmission way, 
[001 1] It may face constituting the 
aforementioned liquid crystal display, 
and may consist of an element which 
constitutes a signal-transmission way, or 
a metal membrane to which one I at 
least ] line contains Ne atom in Cr film 
among the scanning line and a data 
signal line, and the specific resistance of 
this metal membrane may be 22 or less 
microomegacm, and you may make it the 
absolute film of the membrane stress of a 
metal membrane be 200 or less MPas, 
[0012] It faces constituting each 
aforementioned liquid crystal display 
furthermore, and t he following elements 
can be added. 

[00131 (l) The tai)er section 60 degrees or 
less is formed in the edge of a metal 
membrane. 

[0014] (2) The thickness of a metal 
membrane should be 250nm or more. 
[00151 this invention carries out the 
liquid crystal layer containing the liquid 
crystal which constitutes two or more 
pixels, and a liquid crystal layer in 
between, and phase opposite is carried 
out and it is arranged. Moreover, the 
insulating substrate of a couple at least 
with transparent one side, Wliile having 
two or more scanning lines distributed 
and arranged at one insulating substrate 
of the insulating substrate of a couple, 
and two or more data signal lines 
arranged so that it may cross two or more 
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the shai)e of tho scanning' linr and a 
matrix Th(^ auxiliary (^lot'troth^ by which 
li(iui(l fryslal {lriv(*r v()lta^^(^ is im|)ress(nl 
to two or more vu^win^ areas surroundinl 
by two or moro scanning' hnes and two or 
nioro data signal hnos, In tho 
nianufac^turo nuMhod of active matrix 
liijuid crystal display e(iuii)p(Hl with the 
semii'onductor active element for a pixel 
(iriv(^ connected to th{^ scanning line and 
the data signal lin(^ Use Cr for the main 
material of one I at least 1 line among the 

r . 1 : i 

signal lin(\ and this Cr is useti as a 
cathode target. It inserts into the spatter 
gas containing the mixed gas of Ne of 
inert gas. or Ar and Ne. thickness by the 
direct current magnetron-sputtering 
method in 200 to 4()()nm The ratio to the 
thickn(*ss of th(^ dianu^er of average 
crystal grain perpendicularly seen to the 
film surface is 0.18. It is above. And the X 
diffraction intensity ratio of a ficdd to a 
membranous field (110) (200) adopts the 
manufacture m(Mhod of the active^ matrix 
li(iuid crystal display charact(^rr/ed by 
formuig what is two or mor(\ 
lOOH)] this invention carries out th(^ 
lupud crystal layt^ containing tlu^ iKpnd 
crystal which const itutes furtlu^r two or 
mon^ pix(ds, and a li(iuid crystal lay(T in 
b(Mwe(Mi, and phas(^ o|)posite is carried 
out and it isarrang(Ml. 'rh(^ insulating 
substrate of a coujih^ at ](vist with 


arranged at one insulating substrate of 
the insulating substratt^ of a (*ouple. and 
two or mort^ data signal lines arrangeul so 
that it may cross two or more the sha])e of 
the scanning line and a matrix The 
auxiliary (dectrode by which li(iuid 
crystal driver voltage is imi)ressed to two 
or more viewing areas surrounded by two 
or more scanning lines and two or more 
(lata signal lines. In the manufacture 
method of active matrix li(iuid crystal 
display (Mjuipped with th(^ semiconductor 

(tVIIVVllVlllVllt IV/i t*j/|jvv«vi»»rvvv*i»iivv-i»i. 

to the scanning line and the data signal 
line Use Cr for the main material of the 
element which constitutes the 
signal-transmission way for transmitting 
the electrical signal relevant to the drive 
of the aforementioned semiconductor 
active element for a pixel drive, and this 
Cr is used as a cathode target. It inserts 
into the si)atter gas containing the mixed 
gas of Ne of inert gas, or Ar and Ne. by 
the direct -current magnetron-sputtering 
method It can attain also by adopting the 
manufacture method of the active matrix 
hiiuid crystal display which th(^ spiH'ific 
r(^sistance of this nuMal nuMiibrane^ is 22 
or l(^ss muTOonu^gacm. and is 
charact(Tr/(Ml by tlu^ absolutt^ vaku^ of tlu^ 
membran(^ stress of a metal membrane 
forming the thing of 200 or less MPas as a 
metal membrani' which contains N(^ atom 
in O film. 
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and the following conditions can be added. 
In 1x1.0 ■ 4 or less Pa, it is I ultimate 
vacuum 1 power density to ().4-l.()Pa 
about gas ** of spatter gas 10 W/cm2 Set 
up above, respectively and dei)osit a 
metal membrane on it. 
[0018] When forming the element of a 
signal-transmission way, the scanning 
line, and the data line as a metal 
membrane containing Ne atom into Cr 
fdm according to said means, the 
I)ressure of spatter gas by adjusting the 
ojitimal The specific resistance of a metal 
membrane is 22 or less microomegacm, 
and since the absolute value of the 
membrane stress of a metal membrane 
formed the thing of 200 or less MPas. 
specific resistance and membrane stress 
can form a small thing as an element of a 
signal-transmission way, the scanning 
line, or a data signal line. Thereby while 
the curvature of a substrate is made to 
t he minimum, the yield of subst rate 
manufacture can be raised. 
[0019] 

[Embodiments of the Invention] 
Hereafter, the operation gestalt of this 
invention is explained based on a 
drawing. 

[0020] Drawing 1 is the mimetic diagram 
showing the 1 -pixel composition m the 
TFT substrate carried in active matrix 
liquid crystal display, and drawing 2 is 
the II 11 ****** cross section of drawing 1 . 
In l!xawing:.l and dr awing 2 . two or more 
gate wiring 12 and drain wiring 14 are 


arranged in the shape of a matrix 
through insulating mtmiber on the glass 
substrate 10. On the display of the type 
called VGA (Video Graphics Array) by 
which these wiring is used for a personal 
computer the gate wiring 12 of 480 is 
arranged by lengthwise and the drain 
wiring 14 of 040x3 (red. green, blue) 
books is arranged by the longitudinal 
direction. The transparent pixel electrode 
10 is formed in the viewing area 
surrounded with the gate wiring 12 and 
the drain wiring 14. Moreover, a TFT 
element (semiconductor active element 
for a i)ixel drive) adjoins the transparent 
pixel electrode 16 at a viewing area, and 
it IS formed on the glass substrate 10. The 
TFT element is equipped with the gate 
electrode 18, the drain electrode 20. the 
source elect rocle 22. and the 
semiconductor layer 24 grade, and the 
laminating of the gate electrode 18 is 
carried out on the glass substrate 10. On 
the gate electrode 18, the laminating of 
the gate insulator layer 26 is carried out. 
and the laminating of the semiconductor 
layer 24, and n+ and an a-Si film 28 is 
carried out on the gat€ insulator layer 26. 
Th(^ semiconductor layer 24 is carried out 
in between, and the drain electrode 20 
and the source electrode 22 are formed. 
And the protective coat 30 is formed on 
these TFT element. The orientation film 
32 is formed on the protective coat 30. 
Phase opposite is carried out. the 
orientation film 34 is formed in this 
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oricMitation film 32. antl the liciuiii crystal 
layt^r 'M) is ins(^rt(Hl anion^ tlie 
orieMitation films IVZ and 'M. ( )n tht^ 
oritMitation film 34, the 
transi)arent-ol(H'trc)(le ITO layer 38 as a 
c'ounlerelectrodc^ (auxiliary elect rode) to 
which IhiuuI crystal driver volta^^^ is 
impressed is formcnl. and th(^ light filt(T 
is formed through the protective coat 4i) 
on the ITO layc^r 38. The light filter is 
e(iuip|)e(l with th(^ element of bUu^ 42, 
green 44. and red (illustration (dlijisis). 

^ ] 1,1. ,.u 4n -I ; . 

dim liH- v/KH.iv iiifiiiiyv lyj niKiwiii^ iL^ 

joined to the light filter. The laminating 
of the glass substrate 48 is carried out on 
this black matrix 4(). And deflecting 
plates 50 and 52 are joined by the outsith^ 
of substrates 10 and 48. Although are 
bas(Hl on the cascade screen of what is 
dei)end(Hl on a black r(^sin. th(^ thing to 
dei)end on Metal (>. Metal (>, antl 
Oxidization Cr as a black matrix 40 and 
there are three kinds, all ar(^ created by 
|)hot lithograj)hy. Moreover a light filter 
is classifi(Hl into four kinds, a staining 
t(H'hni{iu(\ a pignuMit -conttnit powder 
melliod. [)rint pr()C(\ss(^s, and an 
electrod(^posit ion proc(^ss, accordin*^ to 
tiKMiis forming. 

|()02l| A spactM* is applunl to sul)strate 
surfac(^ homog(Mi(Mty in ortler to make 
regularity distanc(^ b(Mwe(m both 
subst rat(^s (c(dl gap), lu^fort^ facing 
crfNitinu' t}i(^ LOl) [);in(d. vvvn \ hv 


and ev(^n the orientation film's 34 
carrying out a laminating to a 
glass-substrate 48 sith^ antl making both 
substrate rival. Then, alignment of both 
the substrates 10 and 48 is carried out, 
and they are made to rival. At this time, 
the circumf(^rence is pasted u|) using an 
epoxy system heat curing type resin. 
Next, after cutting substrates 10 and 48, 
li(iuid crystal is poured in into the 
orientation film 32 and the cell between 
34. Th{^ s(^al of the inlet iscarritul out by 
\\^iV c^poxy ^'y litem rt^t.in after tl^it^" 'rK/^n n 
gat(^ wiring [ around substrates 10 and 
48 ] 12. drain wiring 14, common 
(dectrodt\ and drive circuit isconnect(ul 
using an a ni sot ropy electric conduction 
film etc., and deflecting plates 50 and 52 
are attached in a cell front face. Then, a 
li(iuid crystal display is c()mi)lot(Hl by 
installing a back light unit in the 
rear-face side of a TFT substrate. 
[00221 It is characterized by this 
invention forming the gat(^ wiring 
(scanning line) 12 and th(^ drain wiring 
(data signal line) 14 by the metal 
nuMnbraiKM'ontaining atom into Or 
film as an (demiMit which constitutes th(^ 
signal-transmission way for transmitting 
\hv (4(H'trical signal reh^vant to tlu^ drivt^ 
of a TI^^T (dt^numt (stmuconductor activ(^ 
(d(unent for a pixel drive) h(^re. and 
various kinds of examination rt^sulls for 
extracting this focus art^ (h^scribed below. 
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resistance of O film is (explained. 
100241 It faced usin^^ the film (lei)()sit ion 
method, and it was simple, repeatability 
was good and the direcl current 
magnetron-sputtering e(iuipment which 
can also expect a high throughput was 
used. After (exhausting to a vacuum the 
space which carried out phases o])p()site of 
the material (target ' cathode) which it is 
going to form, and the substrate 10 
(anode plate) in this eciuipment, inert gas 
was introduced in this space, direct 
current voltage was impressed to both 
material and substrate, plasma was 
generated, and the method of depositing 
a film on a substrate using the sputtering 
phenomenon of the target by the 
generated cation is adopted. A magnetron 
raises the density of i)lasma, raises the 
rate of sedimentation, and is installed in 
the tooth back of a target. And as shown 
in drawing 3 , it is 0.7mm in 
r)r)OmmxGr)Omm and thickness as a glass 
substrate 10 here. Cr film was deposited 
on the substrate 10 using the thing. The 
sheet sputtering system as shown in 
drawi ng 4 was used so that processing of 
a glass substrate 10 might be possible at 
a still higher throughput. 
[0025] For a glass substrate 10. in the 
liquid crystal process after a TFT process 
(after-mentioned), it is cut along with the 
dashed line of drawing 3 , and the 
vertical angle of Screen 54 is 12.1. Six 
panels of the size which is an inch are 
manufactured. And two or more glass 


substrates 10 ari^ contained in the 
cassette G2 moved by the automatic; 
carrier robot GO in a production line, the 
transfer robot GG after this cassette G2 
was installed in the transfer stage G4 by 
conveyance of a robot 60 -- the I brewing / 
1st / / extraction room 68, or ] - it is 
conveyed at 2 brewing / extraction room 
70 These interior of a room is exhausted 
by the vacua, and this one indoor glass 
substrate 10 is moved at a time to a heat 
chamber 72 after that. After a glass 
substrate 10 is heated by temperature 
predetermined by the heat chamber 72, it 
IS conveyed at the 1st membrane 
formation room 74. Cr film accumulates 
on the glass substrate 10 conveyed at the 
1st membrane formation room 74 by 
s|)uttering. At this time, as inert gas of 
sj) uttering, although Ar was used 
conventionally. No is used with this 
operation gestalt. 

[0026] After sputtering is completed, a 
glass substrate 10 is conveyed at the 2nd 
membrane formation room 76 of after 
heating, and a film deposits it by 
sputtering. A film accumulates by 
sputtering similarly after this at the 3rd 
membrane formation room 78. Movement 
in the meantime is performed by the 
vacuum earner robot 80, and the 
electrode of the gate wiring 12, the drain 
wiring 14. and a TFT element etc. is 
formed for every membrane formation 
room, and after film deposition and a 
substrate 10 ■ the [ brewing / 1st // 
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(extraction room ()8, or 1 ■ af'tor it is 
r(Murn(Mi to 2 browing / rxtraction room 
70 ami l)(Mn^ nH)V(Mt to th(^ translor sta^t^ 
{)i by the transfer robot (if), it is moved to 
other processes by the automatic carri(er 
robot ()() 

|()()27l A maintt^na nee becomes easy, 
while bein^ able to r(^si)()n(l to two or 
more kinds of targc^ts, bein^ able to raise 
a throughput and Ixung able t() make 
occupancy ar(^a ofiMpiipment small ifth(* 
sheet si)uttering system shown in 
drawintr 1 is us(mI. vSinct* it is the 
structure which moves the magnet 
furthermore installed in the tooth back of 
a target, compared with the conventional 
inline tyi)e sputtt^ring syst(mi. high ])ow(^r 
density can be supi)li(Hl in equipment. 
10028] Next, when the membrane stress 
and specific resistance of a metal 
membrane which were dei)osito(l by 
sputtering were measured, the 
measurement result as shown in drawini^ 
f) and drawing i) was obtained, in this 
measurement, ehn'tnt! resistanc(^ (sh(HM 
rc^sistance) was searched for by 4 **** 
\y])v r(^sistanc(e-m(easur(em(^nt m(Mhod, 
and sp(H'ific rt^sistancc^ was conv(Tt(Hl by 
\\w 1 hickn(\^s which measurcnl and 
()l)tain(Ml th{^ tuMght of thf^ levtd diner(enc(e 
,^{H:tion which fmd fornunl 

th(^ fdm. Mor(H)ver. the 5 inches silicon 
wafi^r (().r)r)mm in thickn(^ss) w^as us(m1 for 
\hi' substrat(\ th(* (hffi^rfMun^ delta of tht^ 


searched for, and membrane stress was 
calculated using the^ following formula 
showing th(^ r(dation of this vahu* and 
membrane^ str(\ss sigma. 
100291 

delta=3 (1 -gamma) / L2d sigma/lvb 2 -- 
(1) 

Here, they are Iv Young's modulus, the 
Poisson's ratio of gamma-substrate, th(^ 
length of L^substrate, the thickness of 
b^substrate, and d thickness. 
|0030l Although specific resistance of O 
was made to about 22 or less 
microomegacm when Ar was used for the 
inert gas of s|)uttering. however it might 
carry out film deposition conditions, it 
turns out at a film that the tensile stress 
of 700-800MPa occurs also at the lowest, 
a glass substrate curves and trouble is 
caused to handling by it. Wlien the worst, 
a substrate breaks and a fall and 
operation halt of the yield are caused. 
Moreover in the substrate with the large 
amount {)f curvatures, the trouble of 
pattern pretasion getting worse also at 
the exposure aft(^r a sputtering proci^ss 
and a d(ev(doi)m(*nt process occurr(Ml. In 
many sourciVdrains which a fdm 
I'urt h(ermor(^ overcomc^s. sincc^ siress was 
high, poor op(Mi circuits occurr(Ml 
fre(iuently after patterning, in addition. 
0.2Pa of the limitation which plasma 
g(Mi(^rates although memhrant^ str(>ss 
(l(H'lin(\s with tlu^ fall of s])att(T gas as 
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** IS hi^h In addition, it is 0,2Pa about a 
pressure. Although it is expected that 
stress is made to 700 or loss MPas if it is 
made low, since the density of the gas 
molecule which exists in practice is too 
low. plasma does not occur. 
[0031] On the other hand, the result at 
the time of making into a parameter big 
spatter gas ** exerted on a film property 
was shown in drawling 5 and drawing (> as 
an examination result when using Ne for 
spatter gas. In addition, the vacuum 
system and the mass-flow controller used 
that by which sensitivity was proofread 
by Ne at this time. These results are the 
substrate temperature of 200 degrees C 
(actual measurement in front of a 
sputtering start). 1x10 - 4 or less Pa of 
ultimate vacua, and power density 10 
W/cm2. It is data {lei)osited on 200mm of 
thickness. 

[0032] The specific resistance of Cr film is 
lowering a pressure, and (Irawm^ii 
shows that it is in the inclination which 
falls gradually. In addition, in this 
operation range, although all the 
absolute values of specific resistance are 
as small as about 20 or less 
microomegacm, this reason depends 
having made power density high using 
th(^ sh(H>t sputtering system, and 
ultimate vacuum on having controlled low. 
[0033] On the other hand, drawing 5 
shows falling, if membrane stress lowers 
a pressure. A pressure is l.OPa in that 
case. If it becomes below, spatter gas 


pr(*ssure is 200 or less MPas. and is 0.r>Pa. 
If it carriers out, most strc^ss will approac^h 
0. IVI()r(H)ver, chang(^ of th(^ membrane 
stress to a pressure is understood that 
there is also little change of the property 
ac(iuired even if it shifts somewhat that it 
is small and the controllability in a 
l)rocess is high. i.e.. a pressure. In 
addition, although not shown in drawing 
() . it is the i)ressure of 0.5 Pa. Although 
membrane stress sehlom changed when it 
set and substrate t(^mp(^rature was 
adjusted, when falling and power density 
were fallen, that specific resistance and 
membrane stress go up made specific 
resistance clear. Moreover, it is power 
density 10 W/cm2 If it controls above, 
membrane stress later mentioned in all 
the ranges examined mostly can be set to 
200 or less MPas of which it is re(iuire(l. 
Moreover, since specific resistance will 
increase although stress hardly changes 
if ultimat(^ vacuum is raised, vacuum 
achievement needs to be referred to as 
1x10 - 4 or less Pa. In addition, although 
not shown in drawing, if the 
concentration of Ne gas is raised using 
the mixed gas of Ar and Ne, stress can be 
lowered similarly. 

[0034] Mere, the reason the membrane 
siress of Cr changes is considered as 
follows by changing gas pressure and a 
type of gas. In order that an average free 
process may become long and the number 
of times of a collision of a spatter particle 
(Cr) and spatter gas (Ar or Ne) may 
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(locrease by lowrrin^ spatt(^r ^as pressunv 
llu* enor^^y of tlu* spatter iiartu'le which 
carries out incidence^ to a suhstrat(^ 
increases. Moreover, O particle ener^^y 
which the en(T^ loss at the time of the 
collision with a spatter partich^ ((» and 
sjiatter f^as (Ne) decreases, conseciuently 
reaches a sid)strat(^ increas(^s by making 
sjiatter gas into Ne gas which is a light 
element from Ar. Although Cr film 
essentially has the big t(msil(^ stress, if O 
particle energy which reach(^s a substrat(^ 
increasf^s it will act so that a crystal 
lattice may he expanded according to th(* 
placing effect. That is. it works so that 
compressive stress may be added, and it 
is thought that the tensile stress was 
eased. In addition, atom which is 
spatter gas is incorporated in a grain 
boundary at the time of dei)osition of O 
film in this case. Moreover, although this 
has an effect also in helium inactive by 
the light element, since helium is too 
light, it has the trouble that a spattor 
rate is extremely late. 
[00:35] Next, the result which 
invest igat(Ml tlu^ structural f(^ature of th(^ 
i'llm which carruMl out th(^ s])att(T using 
\e gas IS shown. Th(^ film wbicli used and 
produciul Ar for comparison was also 
investigat(Ml. Stri^ss carrunl out tht^ 
spatter of Ar and the No on the conditions 
which fall most. It inv(*st igat(nl about 
three kinds of 2()0.'1()().0(K)nm of 


scanning electron microscope* (SKM) is 
shown in draw ing 8 . Observation 
conditions w(*re mach^ (>n(^ 50, {)()() tim(\s 
the scale factor [ 5kV of acceleration 
voltage, and 1 of this. This drawing shows 
that the Ne of the diameter of crystal 
grain is larger compared with the case of 
Ar in which thickness. In order to 
c()mi)are quantitatively, in (luest of the 
av(^rage diameter of crystal grain, it was 
shown in drawHigJ) from the jihotograph 
of drawing 8 . This drawing shows that 
the diameter of crystal erain increases 
with that the Ne of the diameter of 
crystal grain is clearly larger compartMl 
with Ar. and increase of thickness. In a 
parenthesis, the ratio to the thickness of 
the diameter of crystal grain is shown. 
(Compared with Ar. the Ne of th(^ value is 
larger, and in [ which is a thickness range 
generally used by TFT LCl) 1 2()0-4()0nm. 
although it is 0.17 at the maximum inAr. 
it turns out that it is 0. 18 or more in Ne. 
Moreover, the X diffraction estimatctl the 
film of both of 200nm of thickness. That 
is, the stress according [ the stress by Ar 
si)att(^r 1 to O film and Nv spatt(*r of 
about 800 Ml'a(s) is two of O films of 
about 100 MPa(s). Th(* nuvisunMl X 
diffrai'tion ])att(*rn and the standard 
powder i)attern of J(yPl)S are shown in 
drawing 10 . This drawing shows that a 
diffraction line is very strong companMl 
with (110(200)) by th(^ low stn\^s Cr film 


(200)) l)(Mng O.K) in a standard powdor 
pattern, the ratio is as large as about 10. 
InAr, it is about 1.5. It is about l.f), when 
Ar IS used, although this ratio was 
changeable to some extent as a result of 
are wide range and examining spatter 
conditions. It was difficult to carry out 
above. (200) That the diffraction intensity 
of a field is strong shows that the film 
shows orientation (200), i.e., the rate of 
an abundance ratio of the crystal grain by 
which the direction (200) of Cr which is a 
body centered cubic structure has turned 
to the film surface perpendicularly is 
high. Moreover, what is easing 
membranous stress is presumed by 
taking orientation (200). It can be said 
that it exi)resses that it has membranous 
low stress that the diffraction intensity 
ratio which receives for orientation (200) 
to be shown and to ask according to an X 
diffraction if it puts in another way (110) 
(200) is high. A diffraction intensity ratio 
[ as opposed to (l 10 (200)) the result of 
examination ] is 2.0. It was judged to be 
the conditions of low stress (<500MPa) 
that it was above. 

F003G1 Furthermore, as a result of an 
X ray diffraction method's estimating a 
film in detail it made the low thing clear 
ifiai iru^ lattice consiani is developing 
compared with what has high membrane 
stress (it is perpendicularly to a film), the 
film according [ the direction of the film 
according to Ne about the two 
aforementioned i)erson ] to Ar - 


comparing 0.003 angstrom - it was a 
long result 

l00;]7l When the spatter of the (> film is 
carried out using Ne gas, if the analysis 
method which is one sort of a comi)onent 
analysis is used, it can perform easily 
that Ne contains in a film clearly. 
[0038] For example, if a 
temperatu re-programmed (lesorption 
gas analysis method (TDS^Thermal 
De sorption Spectroscopy) is used, the 
mass of the desorption gas emitted by 
carrying out temperature up heating (the 
highest being 1000 degrees C to 900 
degrees C in this case) of the sample in a 
high vacuum can be analyzed. When an 
electron probe X-ray microanalyser 
(XMA-X ray Microprobe Analyzer) is used, 
the electron of a high energy is made to 
collide with a sample, when the Auger 
electron and characteristic X ray of 
energy peculiar to the element which 
constitutes a solid-state are broadcast, 
the wavelength and intensity of a 
characteristic X ray can be measured and 
the element can be analyzed from this 
measurement result. Moreover, when a 
secondary ion mass spectrometer 
(SIMS^Secondary Ion Mass 
Spectrometer) is used, an ion beam is 
irradiated at a sam[)ie and the mass of 
the secondary ion emitted with 
irradiation of an ion beam can be 
analyzed. Wlien composition was 
analyzed using the method of these 
analysis, for the amount of Ar(s) in Cr 
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film, by Ar s|)atlrr the nuMiibranc 
formation thirk ibrco is 0.02 at 2Pa, It 
was atomic %, aiul wh(>n th(^ nuMTihranc^ 
formation thick force was set to 0.21^. the 
result which becomes 0.03 atom % was 
obtain(Hl. 

On the other hand, by Ne spatter 
the membrane formation thick force is 
IPa and ().5Pa. As for the amount of Ne(s). 
the result of 0.2 atom % and 0.8 atom % 
was obtained at the case, respect iv(dy. If 
this contains Ne atom of the amount in 

above-mentioned membrane stre^ss. 
[(KMOl Next, the curvature of a substrate 
and the relation of a membrane 
resistance are explainetl. 
[0041) As mentioned above, in order to 
suppress the signal delay produced with 
big screen izing of a display, and 
highlyminute i/ing, low 
resistance-ization of wiring is needed. 
Th(^n. screen size- 14 inch, the number of 
jiix(^ls: As a n^sult of asking for gat(^ 
wiring resistance^ requircnl to realize^ 
TFT LCI) to l{)2'1x7()8 by the simulation. 
It mad{^ sluM^t rc^sistance of wiring c!(\ar 
that It IS iKH'essary to be b(dow O.Tohms/ 

-k-k 

l()()12l ller(\a 11 inch pantd's bt^ng 
taken the 4th page and a 14 inch panel 
are (Miuivah^nt to the scr(Hni size of about 
17 inch<\s of a C\\V monitor, and th(^ 
r(Nison for having tak(ui into 


to tak(^ the (Jth page of a 12 inch panel 
from th(* substrate of ()r)()mmxr)r)Omm 
siz(\ If it puts in anoth(^r way, although it 
IS n(H'(*ssary in the samc^ |)roduction line 
to manufacture two or more jianels from 
the same substrate size, it is most 
desirfd)I(^ from th(^ point of (d'ficiency that 
all sizes can be manufactured in th(^ same 
material and a process, and it is btnrause 
it is enough if th(^ screen size of 14 inches 
(pix(d number • l()24x7()8) is consid(^r(Hl 
as a maximum siz(^ in that case. 
1(104:11 NoYf thif'knfvss; rl— 0 7 which can 
perform sheet resistance with 0.7ohms/ 
** wh(^n the specific resistani^e of a wiring 
film is changed A relation is shown in 
drawing 7 . From drawing 7 , if specific 
resistance decreases, 0.7ohms / ** , and 
the made thickness understand a bird 
clai)per for sheet resistance thinly. When 
Ar was used for spatter gas, it originated 
in membrane stress, the problem of the 
curvature of a substrate increasing arose, 
and specific resistance of O film has not 
been realized at all while becoming 
thickness 400mm or more, needing time 
for (Mching of film (h^posit ion and a film 
and a throughput's fallirig, in order to 
have consuhTed as 0.7ohm/**, sinc(^ it 
was high, .']() or morc^ microonK^gacm and. 
[0044 1 Moreover, when membrane stress 
is fixeul, there is a trouble that the 
amount of curvat ur(^s of a substrate 
increast^s with incr(^as(M)f t hickn(^ss. In 
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more. In addition, the relation between 
thickn{^ss. membrane stress, and the 
amount of curvatur(^s of a substrate (*an 
be quantified from (l) formula mentioned 
above. And according to survey, it turns 
out that th(* amount of curvatures of the 
substrate which the trouble in 
conveyance and exposure, and a 
development process begins to increase is 
about 2mm. From this, the amount of 
curvatures of a substrate can be referred 
to as having to be 2mm or less in stress 
value to hold down. 
[0015] When the case of for exam})le, 
specific rt^sistance 22microomegacm is 
considered from drawing 7 , the thickness 
which gives 0.7ohms of sheet resistance 
and ** is ;n4nm. In this case, if 
membrane stress is not held down from 
(1) formula to about 400 or less MPas, the 
curvature of a ;370mmx470mmx0.7mm 
size substrate (long picture) will be set to 
2mm or more. Moreover. 
r)r)0mmxG50mmx0.7mm In the case of 
size, it is necessary to set membrane 
stress to 200 or less MPas from (l) 
formula. On the contrary, even if 
membrane stress goes up to about 300 
MPas, It is r)50mmxGr)0mmx0.7mm. The 
thickness as for which curves in the case 
of size and an amount is made to 2inm or 
less is 250nm. In addition, if it becomes 
thick and the board thickness of a 
substrate has a fixed membrane stress 
value, it is inversely j)roi)ortional to 
board thickness, and curves, and an 


amount becomes small. At the range in 
which it exi)erimented. the thickness of a 
substrate is actually l.Omm. When it 
became above, the trouble by the 
curvature of a subst rate decreased 
sharply. 

|(K)4G1 When the above thing is taken into 
consideration, the thickness of Cr film 
needed from the throughput of each 
I)rocess of film deposition and 
membranous etching is about ;iOOnm. 
Therefore, drawing 7 to specific 
resistance needs to be or less about 
22microohm. Furthermore, substrate 
temperature is raised, or by making 
ultimate vacuum into the low voltage 
force etc., although the reduction in 
resistance is possible, since any method 
of a throughput is t he direction to which 
it falls, in an actual manufacture process, 
about 18 microomegacm are considered to 
be minimums. In addition, it checked 
that the etch rate of Cr film which carried 
out Ne spatti^r was almost equivalent to 
(> film which carried out Ar spatter. That 
is. the fall of a throughput was not 
produced in the membranous etching 
process. 

[00471 Next, the result which created the 
TFT substrate based on the result 
mentioned above is explained. First, by 
the direct-current magnetron-sputtering 
method, the often washed glass substrate 
is heated at 200 degrees C, and Cr is 
{lei)osited on a glass substrate. This 
de])osition condition is made into within 
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the limits mentioned above. Moreover, 
thickness s(Ms to 2r)()nm and the sheet 
r(»sistanee is O.Sohm/** , Cr film was 
])r(K'esse(l into the gate wiring 12 by 
photoetching. Uncier the present 
circumstances, etching used as etchant 
what added the nitric acid for the 
sohition which added the 2nd cerium 
ammonium ofa nitric acid, and i)erchh)ric 
acid. A taper angle is controUable by th(* 
2nd cerium ammonium concentration ofa 
nitric acid, and the nitric acid addition. 

4U.. 4..,...^ .ro^.^ 

111 I J 1 1.-^ V..rl L-iV , ittj^^l (<li|.^lv v/i vyi 

{^l(H'trode edge was 45 degrees, l^y 
making it such a cone angle, {^overage of 
the film which carries out a biminating 
on a substrate can be made good. In 
addition, i)rebniinary examination 
investigated the tai)er angle ofa gate 
electrode, and the coverage of the 
insulator layer (SiN) formed on this, the 
method of adjusting a taper angle in 
]()-80 degrees, and specifically, 
mentioning later on this, respectively a 
SiN film ■■ Cr film was foriiKMl 
succeedingly. the MIM element was 
cr(*a1(ul. and it asked for tlu^ isolation 
v(>ltag(^ ofa SiN film ( 'onstMiuent ly. wIhmi 
a tapc^r angh^ (^xceiuls HO d(^gr(M^s. 
isolation voltage^ is m the inclination 
which a low element increases. Moreovt^r. 
oth(^rwis(\ the gate wiring 12 is ('12 l)y 
th(^ dry (Mclnng nuMhod. **********ing by 
mi\(Ml gas wit li ()2</SlJI^>. a lap(^rangl(^ 


the gat(^ wiring 12 was instalhnl in I\F 
plasma ('VP efpiipment and SiN of the 
gat(^ insulator layer 2() was fornunl. 
Substrate temi)erature is SiI14 as 280 
degrees C. NH3 And N2 It createtl to 
3()()nm thickness, using mixed gas as 
material gas. SubscMiutntly, aSi ofa 
semiconductor layer was formed by 
another chamber in RF plasma ('VI) 
e(iuii)m(mt. At this time, it considers as 
250 degrees C and substrate temperature 
is a mono silane Si 114. It used for 

could be 220nm. It moved to another 
chambi^r succeedingly and n+ and the 
a Si layer 28 which doped Lynn (P) were 
formed on this. It considers as 2:^0 
degrees C and substrate temperature is 
SiI14 and PH3. And 112 it created to 
r)Onni thickness using mixed gas. 
[()()4[)1 Next, patterning of the a Si of n+ 
and the a Si layer 28, and the 
semiconductor layer 24 was carried out to 
the TFT configuration by the dry etching 
method. Then, the gate insulator layer 26 
was similarly proc(^ss(Hl by the dry 
(Mching miMhod, and tlu^ through hok^ for 
th{^ terminal tak(M)IT coniKH't ion of tht* 
pixtd eltHMrodt^ \i\ and tht^ gat(^ (d(M-t rodf^ 
18 was f{)rm(Hl, ('r i'llm was depositcMl in 
th(^ matt^nal same bedsides as th(^ gate 
electrode 18, eciuipment, and conditions. 
Th(* {Irain wiring 14 was similarly 
proc(^ss(Ml for this (> film by i)hoto(Mchmg. 


17 


.Ji()-;]:i;ji77A 


channel of TFT was formed. In addition, 
by the dry etching method, about lOOnm 
over etching not only of fiOmm but the 
semiconductor layer 24 is carried out in 
n+ and the a Si layer 28 in consideration 
of processing tolerance in fact. Next, 
patterning of the pixel electrode IG was 
carried out by i)hotoetching after 
depositing a transparent -electrode 
positive I TO film al the substrate 
temperature of 200 degrees C using the 
direct-current magnetron sputtering 
method. In addition, although drawing 1 
is not shown, in this patterning, the gate 
electrode 18 of the circumference of a 
I)anel the source electrode 22, and the 
drain electrode 20 are also 
simultaneously covered with the ITO film. 
This IS for securing the reliability of 
connection with a panel drive circuit 
(external drive circuit). And on this, the 
SiN film of a protective coat 30 was 
formed by the RF plasma CD method. 
Moreover, substrate temperature is SiII4 
and NI13 as 250 degrees C. And 112 it 
created to 300nm thickness, using mixed 
gas as material gas. Then, the through 
hole was formed in the pixel polar zone, 
while removing the protection nature 
insulator layer SiN of the circumference 
of a panel and exposing the electrode 
terminal by the dry etching method. 
10050] In the process to the above, when 
Cr film was created using Ne as spatter 
gas. the fault on manufacture processes 
including a substrate crack and film 


l)e{^ling was not generated at all. And the 
l)art was supplied to the licjuid crystal 
l)r{)cess from the created TFT substrate, 
and the LCD panel was completed. And 
when the display result was investigated, 
it checked not generating a pixel defect at 
all. This shows that contact on a poor 
oi)en circuit of the gate wiring 12 and the 
drain wiring 14, and wiring and a 
transparent-electrode ITO film is also 
good. On the other hand, it was a gate 
wiring film deposition process, and since 
the conveyance trouble already occurred, 
it expected leading to a substrate crack 
and the next process was stopixul by the 
conventional method which used Ar for 
spatter gas. 
[0051] 

[Effect of the Invention] As explained 
above, according to this invention, a 
signal-transmission way. the scanning 
line, or a data signal line is formed by Cr 
film. The ratio to the thickness of the 
diameter of average crystal grain 
perpendicularly seen to the film surface 
is 0.18. Above. And while it is made for 
the X diffraction intensity ratio of a field 
to a membranous field (llO) (200) to be 
two or more, and forming into Cr film so 
that Ne atom may be included The 
specific resistance of this film IS 22 or less 
microomegacm. and it can write so that 
the absolute value of membrane stress 
may be 200 or less MPas, and the 
resistance and membrane stress of an 
element which transmit a signal can be 
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made small, and it can contributo to the 
improvenKMit in th(^ yiold, and 
improvement in reliability. 


DESCRIPTION OF l)RAWIN(uS 


[Hrief Description of the Drawings! 
[Drawing l] it is the mimetic diagram 
showing the ('omi)osition for 1 pixel of the 
luiuid crystal display in which 1 
operation ^estalt of this inveuition is 
shown. 

ll)v<jMnn«r 9l If iu tlio f'vr\^<: inn \*/}ii^'li 

L ' ■ " O — -1 ' * * ■ ~ - 

meets the IMl line of d rawing 1 . 
[Drawing M It is the block diagram of a 
glass substrate. 

[l irawing -1] It is the perspective diagram 
showing the composition of a sheet 
sjmttering system. 

iDrawing 5] It is the proi)erty view 
showing the relation between spatter gas 
jiressure and stress. 

Ulr_(Lwmi^„J.il It is the proi)erty vi(^w 
showing the relation between a 
membrane formation |)ressur(^ and 
si)ecific resistance. 

lIjT.!).>yiDU--jJ ^1^^' prop(Tty vu^w 

showing a rfdation with th(^ thickn{\^s 
which giv(^s sp(H'ific r{^sistan('(^ and sIumM 
r(\<istance. 

LD„ra.wini; 8j It is th(^ 

scanning-eIectron-microscop(^ (SKM) 
photograph of (> fdm front fac(\ 
[l)rawjni^ J)] It is the pr()p(>rty vi(^w 


IDrawing lOl It is the X diffraction 
|)attern of (>r film. 
|l)(\scrii)t ion of Notationsl 
10 I - Drain wiring, !(> / - A transi)arent 
pixel elect r()d(\ 18 / - A gate electrode, 20 
/ - A drain (dectrode, 22 I " A source 
electrode, 'U) I " Diciuid crystal layer. I -- A 
glass substrat(\ 12 • ( late wiring. 14 
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